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Evaluation of Parallel Performance and Programming Applicability with HPF

Hiroyuki MORII, Hitoshi SAKAGAMI, Manabu MANABU and Y utaka TAKAHASHI
Computer Engineering, Himegji Institute of Technology

Once user explicitly specifies data distribution, HPF compiler automatically divides DO loops for each

processor and generates data transfer codes. Thus user can easily paraléelize their programs with HPF. In this

paper, we rewrite some SPEC OMP 2001 benchmark programs, which were designed to assess a shared memory

type paralel computer, into HPF, and evaluate paralel performance and programming applicability. We also

point out defects of HPF and discuss the solution for them.
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I $OMP PARALLEL DO

doj =1, n

doi =1, m
u(i,j) =p(i,j)
v(i,j) = p(i,j+1)
enddo

enddo

I $OMP END PARALLEL
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! HPF$ PROCESSORS proc(n)

' HPF$ DI STRI BUTE (*, BLOCK) ONTO
! HPF$& proc :: u,v,p
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! HPFJ REFLECT p
! HPF$ | NDEPENDENT
doj =1, n
' HPFJ ON HOVE(u(i,j)), LOCAL BEG N
doi =1, m
u(ij) = p(i,j)
v(i,j) = p(i,j+1)
enddo
' HPFJ END ON
enddo
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di nensi on
& u(10, 10),v(10,10), p(10,10)
I HPF$ PROCESSORS proc( 2)
I HPF$ DI STRI BUTE (*, BLOCK) ONTO proc
I HPF$& u,v,p

! HPF$ | NDEPENDENT

doj =1, 9
doi =1, 9
u(i+1,j) = -p(i+1,j+1)
v(i,j+1) = p(i+1,]+1)
enddo
enddo
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I HPF$ | NDEPENDENT
doj =1, 9
doi =1, 9
u(i+1,j) = -p(i+1,j+1)
enddo
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enddo
! HPF$ | NDEPENDENT
doj =1, 9
doi =1, 9
v(i,j+1) =
enddo
enddo

p(i+1,j+1)
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di mensi on u( 10, 10)
& ,v(10,10), p(10, 10)
I HPF$ PROCESSORS proc( 2)
' HPF$ DI STRI BUTE (*, BLOCK) ONTO proc
& :: u,p
! HPF$ TEMPLATE , DI STRI BUTE(*, BLOCK)
& ONTO proc :: base(10,0: 10)
'HPF$ ALIGN v(i,j) WTH base(i,j-1)

! HPF$ | NDEPENDENT

doj =1, 9
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enddo
enddo
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I HPF$ DI STRI BUTE (*, BLOCK)
& ONTO proc :: u
I HPF$ TEMPLATE , DI STRI BUTE(*, BLOCK)
& ONTO proc :: base(10,0:10)
I HPF$ ALI GN base(i,j) WTH v(i,j-1)
I HPF$ | NDEPENDENT
doj =1, 9
doi =1, 9
u(i+1,j)
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enddo
enddo
doj =1, 9
doi =1, 9
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enddo
enddo
doj =1, 9
doi =1, 9
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enddo
enddo
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di mension a(M,is(k),il (k)

doi =1, k
call f(a(is(i)),il(i))

enddo

st op
end

subroutine f(a,m
di mension a(mmm
eee (11000

return

end
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di nension a(M,is(k),il (k)
doi =1, k

call f(a(is(i)),il(i))
enddo
stop
end

subroutine f(aa, m
di mensi on aa(nt*3)
all ocatable a(:,:,:)
I HPF$ PROCESSORS proc(N)
I HPF$ DI STRI BUTE (*, *, BLOCK)
& ONTO proc :: a
allocate a(mmm
a —aldO0Ooo
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end
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al l ocatable ::
| 3 = nx*ny*nz
lc=1

last = last + |3

| stepc = | ast

call run(nx,ny,nz,work(lc),
& wor k(| stepc))

wor k(:)

subroutine run(nx, ny, nz, c,
& stepc)
di mension c(*), stepc(*)

call dctdx(nx,ny,nz,c)

subroutine dctdx(nx, ny, nz,c)
di mensi on c(nx, ny, nz)
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all ocatable ::

& c(:,:,:),stepc(:,:,:)

al | ocat e(c(nx, ny, nz))

al | ocat e(st epc(nx, ny, nz))

call run(nx,ny,nz,c, stepc)

subroutine run(nx,ny, nz,c,
& stepc)

di mensi on c(nx, ny, nz),

& stepc(nx, ny, nz)

call dctdx(nx,ny, nz,c)

subroutine dctdx(nx, ny,nz,c)
di mensi on c(nx, ny, nz)
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I HPF$ DI STRI BUTE (*,*, BLOCK) ONTO P
& :: ¢C
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call advc(nx, ny, nz,c)

subrouti ne
I HPF$ DI STRI BUTE (*, BLOCK, *) ONTO P

& :: c
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di mensi on c(nx, ny, nz)
mag =1
! $OVP PARALLEL DO
I $OVP&PRI VATE( ml ag)
doi =1, nz
mag = mag + nxny
call f(nx,ny,c(m ag))
enddo
! $OvP END DO
1 $OVP END PARALLEL
subroutine f(nx,ny,c)
di mensi on c(nx, ny)
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di nensi on c(nx, ny, nz)
' HPF$ DI STRI BUTE (*,*, BLOCK) ONTO P
& :: ¢C
! HPF$ | NDEPEDENT
doi =1, nz
call f(nx,ny,c(:,:,i))
enddo
subroutine f(nx,ny,c)
di nmensi on c(nx, ny)
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